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We, CA.V. Limited., of Warple Way, Ac- 
ton, London W.3., a British Company, do 
hereby declare the invention for which we pray 
that a Patent may be granted to us and* the 
method by which it is to be performed to be 
particularly described in and by the following 
statement: — 

This invention relates to fluid seals for 
effecting a seal between a pair of surfaces 
which are formed respectively on a pair of 
relatively movable parts, the two surfaces be- 
ing disposed substantially at Tight angles to 
each other. 

The object of the invention is to provide 
such a seal in a simple and convenient form. 

A fluid seal of the kind specified comprises 
in combination, a member formed from a resil- 
ient synthetic resin material and having a 
triangular cross-section so as to define a pair 
of sealing surfaces which are disposed substan- 
tially at right angles to each other, the member 
in use, being mounted on one of said parts 
so that said sealing surfaces respectively are 
in contact with the surfaces of the parts and 
resilient means acting on the member to urge 
the surfaces into contact with each other. 

In the acompanying drawings : — 

Figure 1 is a sectional elevation of a liquid 
fuel injection nozzle employing one example 
of a fluid seal in accordance with the invention. 

•Figure 2 is an enlarged view of the seal 
shown in Figure 1, 

Figure 3 is a cut away view of an hydraulic 
pump employing two further examples of a 
fluid seal in accordance with the invention, 

Figures 4 and 5 are enlarged views of the 
seals shown in Figure 3, 

(Figure € is a view of a modified form of 
the seal shown in Figure 5, and 

Figure 7 shows a view of a modified portion 
of the nozzle of Figure 1. 

Referring to Figures 1 and 2 of the drawings 
there is provided a nozzle body 10 of tubular 
form and which at one end is provided with 
a nozzle head 11 having apertures 12 formed 
[Price 4s. 6d.\ 


therein and through which liquid fuel can flow 
in use, to a combustion chamber of an engine 
with which the nozzle is associated. At its 
other end the body 10 as secured within a 
stepped bore formed in a substantially cylin- 50 
drical support member 13 and which is formed 
integrally with a radial extension 14. 

The bore in the support member defines a 
step against which a bearing plate »15 is located 
and the plate 15 is held in contact with the 55 
step by means of a hollow cap 16 which is 
in screw thread engagement with the bore. The 
bearing plate is provided with a centrally dis- 
posed aperture the side of which defines* a 
bearing surface for a rod like valve member 60 
17. The valve member extends into the 
chamber defined within the cap and this -end 
of the member is of hemi-spherical form. Bear- 
ing upon this end of the member is a spring 
abutment plate 18 this being provided with 65 
a depression in its face which contacts' the 
valve member, the shape of the depression be- 
ing complementary to the shape of the end 
of the valve member. A further abutment plate 
19 is provided within the cap and this is supr 70 
ported upon a hemi-spherical surface formed 
on a spigot 20 which is secured to the cap. 
Furthermore, intermediate the two abutment 
plates is a coiled compression spring 21 which 
acts to urge the valve member 17 towards the 75 
nozzle head 11. The end portion of the valve 
member remote from the abutment plate 18 
is of reduced diameter and the end of the valve 
member is shaped for co-operation with a seat- 
ing formed in the nozzle head. The member 80 
extends with clearance within the body 10 and I 
fuel under pressure can be admitted into the 
annular space defined between the body and 
the valve member by way of an inlet passage 
22 defined within the extension 14. When this 85 
occurs the fuel pressure acting on the step of - 
the stepped portion of the valve member will 
move the valve member in oppositon to the 
action of the spring 21 and fuel will be allowed 
to flow through the orifice 12. In order to en- 90 
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sure that the valve member will move as de- 
scribed the pressure within the chamber 
defined by the cap must be lower than the 
pressure of fuel which is supplied through the 

5 inlet passage 22. For this purpose a seal is 
provided between the valve member and the 
bearing plate ! 15. 

'As shown more clearly in Figure 2 the bear- 
ing plate is recessed to define a surface 23 

10 which is substantially at right angles to the 
longitudinal axis of the member 17- ™ 
member at this point 'is of plain jcylmdrical 
form and defines a further surface, within the 
recess formed in the bearing plate is an annular 

15 sealing ring 24 which is formed from resilent 
synthetic resin material and which is triangular 
in form. The seal defines a pair of sealing sur- 
faces which are disposed substantially at right 
angles to each other. The sealing surfaces are 

20 held in engagement with the aforesaid surfaces 
respective!" by means of pressure plate 25. 
This plate' has a portion which bears against 
the third side of the sealing ring and a further 
portion which serves as an abutment for a 

25 coiled compression spring 26. As shown the 
third side of the sealing ring is disposed at 
45° to the other two sides which constitute 
the sealing surfaces respectively. In use, the 
sealing ring prevents fuel under pressure fiow- 

30 ing 'into the chamber defined within the cap 
and therefore the valve member can move as 
described. m 

The amount of fuel which flows past tne 
sealing ring whilst the nozzle is in use is negli- 

35 gable since it will be realized that the pressure 
of fuel also acts to press the sealing surfaces 
of the ring into cntact with the aforesaid sur- 
faces. If any quantity of fuel does leak then 
the gradual rise in pressure within the chamber 

40 would impair the operation of the nozzle. This 
may be guarded against by providing an aper- 
ture 27 in the cap 16. Alternatively and as 
shown in Figure 7 the valve member 17 may 
be provided with an axial bore 28 which com- 

45 municates with a point intermediate the seating 
and the orifice 02. The bore 28 is provided 
with a non-return valve 29 to permit the 
escape of fuel from the chamber and to prevent 
the passage of fuel in the reverse direction. 

50 Referring to Figure 3 of the drawings there 
is provided a hollow pump casing 40 in which 
is mounted a rotary cylinder block 41 which 
is supported about a spigot. One end face of 
the cylinder block is urged into contact with 

55 an end face of the casing by a coiled compres- 
sion spring 43 mounted about the spigot. 
Within the cylinder block is formed a plurality 
of cylinder bores 44 each of which is provided 
with a port 45 which breaks onto said end 

60 face of the block. The ports 45 aTe arranged 
to register in turn as the block is rotated, with 
an inlet and an outlet defined in the end face 
of the casing. 

Also provided within the casing is a rotary 

65 member 47 which is supported by bearings 49 


and 50. The member 47 is coupled to an input 
shaft 46 whereby it can be driven, and the 
axes of rotation of the member and the cylin- 
der block are inclined relative to each other. 
The member 47 is coupled to the cylinder *v 
block by a coupling 4S which at. its ends is 
provided with universal joint connections. 
Within the rotary member 47 is provided a 
plurality of axial bores 51 equal in number 
(o the number of cylinders 44 m the cylinder 75 
block. Furthermore, the relative disposition of 
the bores 51 in the rotary member 47, corre- 
sponds to the cylinders in the cylinder block. 

Within the cylinders 44 are located pistons 
respectively which each comprise a head por- »u 
tion 52 and a stem portion 53. The stem por- 
tions of the pistons define sockets respectively 
which embrace balls formed on cylindncal 
members 54 mounted within the bores 51 re- 
spectively. Moreover, each cylindrical member 85 
54 carries a cylindrical annular pa£_55 which 
in use, bears against an annular fi^ed tluast 
ring 56 mounted within the casing. The feces 
of the pads 55 which are presented to the thrust 
ring are each Tecessed to define a pocket which 90 
is arranged to be in communication with the 
respective cylinder 44 by way of co-operating 
passages formed in the cylindrical members 54 
and stem portions 53. . 0 - 

The pads 55 are slidably mounted within » 
the bores 51 and can move relative to the asso- 
ciated member 54. The area of the surface 
of the pocket of each pad is so chosen in rela- 
tion to the area of the surf ace of the pad remote 

from the thrust plate that fluid pressure wiU 10U 
cause the pad to be pressed into contact with 
the thrust plate. Moreover, the area of the end 
of the cylindrical ■members is so chosen that 
the axial thrust imposed on the members when 
the pump is in use will be substantially bal- 105 
anoed with the result that little or no axial 
thrust will be imparted to the rotary member 
47 when the pump is in use. In operation, 
as the shaft 4€ is rotated the pistons will be ^ 
reciprocated within their bores and fluid wiU liu 
be drawn in and expelled from the ports 45 
as the latter registers with the inlet and outlet 
respectively. 

In order to provide a seal between the pads 
and die bores 51 and between the piston heads no 
52 and the cylinders 44 fluid seals in accord- 
ance with the invention are used. The seal 
between the pads and the bores 51 is shown 
in Figure 4 to an enlarged scale and at can 
be considered to be the reverse of the seal 120 
shown in Figure 2. As shown an annular seal- 
ing ring 58 is provided of triangular section 
and d efining a pair of sealing surfaces which 
are disposed substantially at right angles to 
each other and which co-operate with the sur- 125 
faces of the bore 51 and the pad. The surfaces 
are held in engagement by a pressure plate 
59 which is urged against the third side of . 
the ring by a coiled spring ■60. As in the pre- 
vious example the third side is disposed at 45° 130 
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to the other two sides which define the sealing 
surfaces respectively. 

The seal between the piston head 52 and 
the bore 44 is shown to enlarged scale in 
Figure 5. As in the previous example a s ealing 
ring 65 is provided of annular form and having 
a triangular section. The sealing ring defines 
a pair of sealing surfaces which are urged 
against die surface of the bore 44 and a surface 
defined on the piston head 52, by a pressure 
plate in the form of an annular ring 66 which 
is loaded by an annular dished spring 67 the 
outer periphery of which bears against the 
pressure plate, and the inner periphery of 
which is retained by the resilience of the spring 
against a step defined on a spigot member 68 
upstanding from the piston head. 

in a modification of the last arrangement 
and as shown in Figure 6 the pressure plate 
as a separate item is omitted and the spring 
69 is modified so as to act both as a spring 
and a pressure plate. The spring comprises an 
annular ring 69 having radial slots extending 
inwardly from the external periphery so as to 
define tongues 69a which when tne spring is 
assembled behind the step on the spigot define 
a plurality of pressure plates which bear against 
the sealing member to retain it in position. 

'Although a pump has been described the 
same arrangement can be used as a motor pro- 
viding that fluid under pressure is supplied to 
the inlet- 

The seals described have been used for seal- 
ing between two parts one of which has a 
cylindrical surface and where die relative 
movement between the parts has taken place 
axially with respect to the cylindrical surface 
however, it will be understood that the seals 
are equally effective for sealing where angular 
or rotary movement occurs between the parts 
or where both axial and angular movement can 
occur at the same time. 

WHAT WE CLAIM IS : — 

1. A fluid seal of the 'kind specified compris- 
ing in combination a member formed from a 
resilient synthetic resin material and having a 
triangular cross-section so as to define a pair of 
sealing surfaces which are disposed substantial- 
ly at right angles to each other, the member 
in use, being mounted on one of said parts 
so that said sealing surfaces respectively are 
in contact with the surfaces of the parts, and 
resilient means acting on the member to urge 
the surfaces into contact with each other. 

2. A fluid seal as claimed in claim 1 in 
which the other side of the member is disposed 
substantially at 45° relative to the sides of the 
member defining said sealing surfaces. 

3. A fluid seal as claimed in claim 2 in 
which said resilient means comprises a spring 
which acts on said other side through the in- 
termediary of a pressure plate. 

4. A fluid seal as claimed in any one of 
the preceding claims in which the seal member 
is of annular form. 


5. A fuel injection unit comprising in 
combination a body of tubular form, a nozzle 
head formed or secured to one end of the body, 
and having an orifice formed therein, a seating 
defined in the nozzle head, a valve member 
extending with clearance within the body and 
having its end adjacent the nozzle head shaped 
for co-operation wkh said seating, resilient 
means acting upon the end of the valve 
member remote from the seating for urging 
the valve member into contact with said seat- 
ing and thereby to prevent flow of fuel through 
said orifice, passage means through which fuel 
under pressure can flow into the space defined 
between the valve member and the body, 
thereby to cause the valve member to be 
moved in opposition to the resilient means so 
as to permit fuel to flow through said orifice, 
a bearing plate having an aperture formed 
therein and through which the valve member 
passes, the bearing plate defining a surface on 
its side which is directed toward* the nuzzle 
head and the valve member defining a further 
surface which is disposed substantially at right 
angles relative to the first surface, a sealing 
member of annular form surrounding the valve 
member and having a triangular cross-section, 
said sealing member defining a pair of sealing 
surfaces which are disposed substantially at 
right angles relative to each other, the sealing 
member being formed from a resilient syn- 
thetic resin material, and means acting against 
the member to urge the sealing surfaces and 
^ Iy surfaces into sealin S engagement respec- 

6. A nozzle unit as claimed in claim 5 in 
which the sealing surfaces are defined by two 
sides of the member and the third side is dis- 
posed substantially at 45° relative to the other 
two sides. 

7. A nozzle unit as claimed in claim 6 in- 
cluding a pressure plate of annular form which 
is urged against the third side of the member 
by a spring. 

8. 'A nozzle unit as claimed in claim 7 in- 
cluding a support member to which the body 
is secured and in a bore in which the bearing 
plate is located, a cap serving to close the open 
end of said bore in the support member, the 
cap defining a chamber in which the resilient 
means which acts upon the valve member is 
located. 

9. A nozzle unit as claimed in claim 8 in 
which the cap is provided with a vent. 

10. A nozzle unit as claimed in claim 8 in 
which the valve member is provided with an 
axial bore through which the chamber dn the 
can can be vented, the bore being provided 
with a non-return valve which allows the 
escape of fluid under pressure from said 
chamber but which prevents fluid under pres- 
sure entering said chamber through the bore. 

11. A fluid pump or motor comprising in 
combination, a cylinder block in which is 
formed a cylinder, a port through which fluid 
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can flow into and out of the cylinder, a piston 
reciprocable within the cylinder, a rotary shaft, 
means coupling the shaft to the piston whereby 
rotary motion of the shaft will impart recipro- 

5 eating movement to the piston and vice-versa, 
the piston including a head portion which 
defines a surface which lies substantially at 
right angles to the surface of the cylinder, an 
annular sealing member formed from resilient 

10 synthetic resin material carried by the head 
portion, said sealing member being of triangu- 
lar cross-section and defining a pair of sealing 
surfaces which are disposed substantially at 
right angles relative to each other, and means 

15 carried by the head portion for urging the seal- 
ing surfaces into contact with said surfaces re- 
spectively thereby to prevent the escape of 
fluid past the piston. 

12. A fluid pump or motor as claimed m 
20 rlflim lil in which the sealing surfaces are 

defined bv two sides of the member and the 
third side'is disposed substantially at 45° rela- 
tive to the other two sides. 

13. A fluid pump or motor as claimed in 
25 c iaim 12 in which the means carried by the 

head comprises a pressure plate of annular 
form which is urged against the third side of 
the sealing member, by a spring. 

il4. A fluid pump or motor as claimed in 

30 rlaim 13 in which the spring is of annular 
dished form and has its outer periphery bear- 
ing upon the pressure plate and its inner peri- 
phery located against a step defined upon a 
spigot upstanding from the head portion of the 

35 piston. 

•15. A fluid pump or motor as claimed in 
claim 12 in which the means carried by the 
head portion comprises a spring of annular 
form which is provided with a plurality of slots 

40 extending inwardly from its outer periphery 
said slots defining tongues, the inner periphery 
of the spring being engaged behind a step 
defined upon a spigot upstanding from the 
head portion of the piston, and the tongues 

45 bearing upon the third side of the sealing 
member. 

16. A fluid pump or motor as claimed m 
any one of claims 11, 12, 13, 14 or 15 in 
which the cylinder block is adapted to be rotat- 

50 ed with the shaft, and the means coupling the 
shaft to the piston comprises a rotary member 
which is arranged to be rotated with the shaft, 
the axes of rotation of the member and the 
cylinder block being inclined relative to each 

55 other, the rotary member having formed there- 
in an axially extending bore the longitudinal 
axis of which is spaced from the axis of rotation 
of the member, a cylindrical member mounted 
within the bore and having a ball formed on 

60 its end which is presented to the cylinder 
block, the piston having a stem portion the 
end of which remote from the head being pro- 
vided with a cup which embraces the aforesaid 


bail, a thrust pad slidable wkhin the end of 
the bore in die rotary member, a thrust ring 65 
against which the pad is pressed by fluid pres- 
sure from the cylinder, a sealing member of 
annular form and having a triangular cross- 
section the pad and side of the bore defining 
surfaces respectively which are substantially at 70 
right angles relative to each other, a pressure 
plate of annular form located against the third 
side of the s ealin g member and a coiled 
compression spring acting upon said pressure, 
plate so as to cause the surface and sealing 75 
surfaces to be held in contact respectively. 

117. A fluid seal for effecting a seal between 
a pair of surfaces which are formed respective- 
ly on a pair of relatively movable parts and 
comprising the combination and arrangement 80 
of parts substantially as described with refer- 
ence to Figure 2 of the accompanying draw- 
ings. 

18. A fluid seal for effecting a seal between 

a pair of surfaces which are formed respective- 35 
ly on a pair of relatively movable parts and 
comprising the combination and arrangement 
of parts substantially as described with refer- 
ence to Figure 4 of the accompanying draw- 
ings. 90 

19. A fluid seal for effecting a seal between 
a pair of surfaces which are formed respective- 
ly on a pair of relatively movable parts and 
comprising the combination and arrangement 

of parts substantially as described with refer- 95 
ence to Figure 5 of the accompanying draw- 
ings. 

20. A fluid seal for effecting a seal between 
a pair of surfaces which are formed respective- 

ly on a pair of relatively movable parts and 100 
comprising the combination and arrangement 
of parts substantially as described with refer- 
ence to Figure 6 of the accompanying draw- 
ings. 

21. A liquid fuel injection nozzle comprising 105 
the combination and arrangement of parts sub- 
stantially as described with reference to Figure 

1 of the accompanying drawings. . . 

22. A liquid fuel infection nozzle comprising 

the combination and arrangement of parts sub- 110 
stantially as described with reference to Figure 
1 as modified by (Figure 7 of the accompanying 
drawings. 

23. A fluid pump or motor comprising the 
combination and arrangement of parts substan- 115 
tially as described with reference to Figures 

3, 4 and 5 of the accompanying drawings. 

24. A fluid pump or motor comprising the 
combination and arrangement of parts substan- 
tially as described with reference to Figure 3 120 
as modified by Figure 6 of the accompanying 
drawings. 

MARKS & (CLERK, 
Chartered Patent Agents, 
Agents for the Applicants. 
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